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(54) TONER BINDER RESIN, AND TONER USING SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide binder resin for toner for development of an electrostatic image which is 
excellent in low temperature fixing capability, blocking resistance, tacking resistance, and toner crushing capability, and 
toner using same. 

SOLUTION: Binder resin for toner for development of an electrostatic image comprises at least one sort selected among 
resin obtained by polymerization of at least one sort of monomer of cyclopentadiene, dicyclopentadiene, and 
dihydrodicyclopentadiene, copolymer resin obtained by polymerization of above monomer with other polymerization 
monomer, and hydrogen additive of such resin, and toner for development of an electrostatic image comprises the binder 
resin. 
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* NOTICES * 


JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 


I .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1 ] (A) Toner binder resin for electrostatic-charge image development which was chosen from the resin obtained at least by 
carrying out the polymerization of a kind of monomer of a cyclopentadiene, a dicyclopentadiene, and a dihydrodicyclopentadiene, and 
the resin which comes to hydrogenate all the carbon-carbon all [ a part or ] of the (B) above-mentioned resin and which consists of a 
kind at least 

[Claim 2] (A') Toner binder resin for electrostatic-charge image development which was chosen from the resin which comes to 

hydrogenate all the carbon-carbon unsaturated bonds of the resin other polymerization nature monomers of whose it is 

copolymerization resin obtained at least by carrying out the polymerization of a kind of monomer of a cyclopentadiene, a 

dicyclopentadiene, and a dihydrodicyclopentadiene, and other polymerization nature monomers, and are 90 or less % of the weight, 

and (B') the above-mentioned copolymerization resin, and/or all [ a part or ] and which consists of a kind at least. 

[Claim 3] Toner binder resin for electrostatic-charge image development according to claim 2 with which other polymerization nature 

monomers were chosen from the vinyl compounds of ring content of a carbon number 8-13 and which is a kind at least. 

[Claim 4] Toner binder resin for electrostatic-charge image development according to claim 3 with which other polymerization nature 

monomers were chosen from alpha methyl styrene, vinyltoluene, isopropenyl toluene, an indene, an alkylation indene, allyl compound 

benzene, allyl compound toluene, tert-butyl styrene, and tert-butyl allyl compound benzene and which is a kind at least. 

[Claim 5] Toner binder resin for electrostatic-charge image development according to claim 3 other polymerization nature monomers 

of whose are styrene. 

[Claim 6] Toner binder resin for electrostatic-charge image development according to claim 1 or 2 whose value of a/c is 0.45 or less 

when ******** before the hydrogenation of a and binder resin is set to c for the bromine number of binder resin. 

[Claim 7] Toner binder resin for electrostatic-charge image development according to claim 1 or 2 which is an object for heat roll 

fixing. 

[Claim 8] The toner for electrostatic-charge image development characterized by including binder resin according to claim 1 to 6 as 
toner resin. 

[Claim 9] The toner for electrostatic-charge image development according to claim 8 whose toner resin is what contains the total 
quantity of binder resin according to claim 1 to 6 70% of the weight or more. 

[Claim 1 0] The toner for electrostatic-charge image development according to claim 8 or 9 whose toner resin is what contains a wax 
further. 

[Claim 1 1] The toner for electrostatic-charge image development according to claim 8 or 9 whose toner resin is what contains an 
elastomer further. 

[Claim 12] The toner for electrostatic-charge image development according to claim 8 which is an object for heat roll fixing. 
[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the toner which has the above-mentioned engine performance which comes to use the 
binder resin with which the low-temperature fixable one used in order to develop in more detail the electrostatic latent image formed 
in a xerography, an electrostatic recording method, an electrostatic printing method, etc. about the toner for electrostatic-charge image 
development which used the toner binder resin for electrostatic-charge image development and it, blocking resistance, tuck-proof 
nature, a toner grindability, etc. give a good toner, and this binder resin. 
[0002] 

[Description of the Prior Art] In order to attain colorization of the copying machine of an electrophotography method, a printer, etc., 
and energy saving in recent years, development of the toner of a low-temperature fixing mold is performed briskly. In order to attain 
this low-temperature fixing, it is effective to reduce the softening temperature (Tm) of toner resin, but if Tm is generally lowered, 
since the glass transition temperature (Tg) of a toner will fall to coincidence, lifting-coming to be easy of the so-called toner blocking 
which forms a lump is known for the state of preservation, and the toner has become the cause in which this cannot lower fixing 
temperature satisfactorily. The toner (JP,4-257868,A) using the petroleum resin which is excellent in the approach (JP,56-1952,A) 
using polyester system resin with high compatibility with (1) paper and fixing temperature low comparatively [ with high Tm or Tg ] 
and (2) melting property, and is excellent in low-temperature fixable one in order to satisfy a conflicting requirement called this low- 
temperature fixable one and blocking resistance, the toner (JP,8-278658,A) using (3) hydrogenation petroleum resin, etc. are proposed. 

[0003] However, in the approach using the polyester system resin of the above (1), although, as for low-temperature fixable one and 
blocking resistance, the improvement was found to some extent, about both, the toner it may fully be satisfied with coincidence of the 
toner was not obtained, but since polyester system resin had high cohesive energy density, moreover, there was still a fault, like 
grinding at the time of toner manufacture becomes difficult. In the toner, on the other hand, using the petroleum resin of the above (2), 
or the toner using the hydrogenation petroleum resin of (3) Although the grindability at the time of the toner manufacture which low- 
temperature fixable one was improved to some extent, and had a problem by polyester system resin is also very good When it was not 
what may still be satisfied fully, about the preservation stability of a toner, low-temperature fixable one had a possibility that a toner 
might condense [ tuck nature (stickiness nature) ] a little for a certain reason even when Tg of a toner is high in the petroleum resin 
known conventionally, and was not enough. 

[0004] Moreover, the specification text and the example of JP,8-278658,A have a publication that the partial hydrogenation article of a 
C6 - C8 aromatic-hydrocarbon-dicyclopentadiene copolymer is excellent in blocking resistance, low- temperature fixable one, etc. 
However, when making low-temperature fixable one and blocking resistance discover and applying petroleum resin to a toner 
application by controlling the rate of hydrogenation, i.e., the value of [(iodine number of iodine number-perfect hydrogenation resin of 
resin concerned) /(iodine number of iodine number-perfect hydrogenation resin of non-hydrogenation resin)] xl00(%), to 50% or 
more, there were various limits. Moreover, the toner binder resin of the above-mentioned official report consists of other resin 
(styrene-acrylic resin, polyester resin, etc.) and petroleum resin concerned substantially, and the content of petroleum resin was less 
than 70% of the weight of a configuration also in which example. With such a configuration, neither the low-temperature fixable one 
which is the property of petroleum resin original, nor the good grindability at the time of toner manufacture was fully demonstrated. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the toner binder resin which gives the toner for 
electrostatic-charge image development which may fully be satisfied with coincidence of low-temperature fixable one, blocking 
resistance, tuck-proof nature, and a toner grindability under such a situation, and the toner for electrostatic-charge image development 
which has the engine performance which was excellent in the above which comes to use this thing. 
[0006] 

[Means for Solving the Problem] In order that this invention persons may attain said purpose, as a result of repeating research 
wholeheartedly, the tuck nature of petroleum resin Since the resin raw material itself is the mixture with broad description of a 
monomer, petroleum resin serves as resin mixture of complicated structure. It notes originating in the low polymerization object etc. 
being included depending on the case. The resin which consists of a monomer which has specific structure and a specific distillation 
curve out of the fraction obtained by the pyrolysis of petroleum naphtha, A cyclopentadiene, a dicyclopentadiene, or a 
dihydrodicyclopentadiene is used especially as a monomer. The hydrogenation object of the resin obtained by carrying out the 
polymerization of these, the copolymerization resin of these and other polymerization nature monomers, or these resin found out that 
the purpose might be suited as toner binder resin. This invention is completed based on this knowledge. Namely, the resin obtained by 
this invention carrying out the polymerization of a kind of monomer of the (1) and (A) cyclopentadiene, a dicyclopentadiene, and a 
dihydrodicyclopentadiene at least, And the toner binder resin for electrostatic-charge image development which was chosen from the 
resin which comes to hydrogenate all the carbon-carbon all [ a part or ] of the (B) above-mentioned resin and which consists of a kind 
at least, (2) (A*) It is copolymerization resin obtained by carrying out the polymerization of a kind of monomer and other 
polymerization nature monomers when there were few cyclopentadienes, dicyclopentadienes, and dihydrodicyclopentadienes. The 
toner binder resin for electrostatic-charge image development which was chosen from the resin which comes to hydrogenate all the 
carbon-carbon unsaturated bonds of the resin other polymerization nature monomers of whose are 90 or less % of the weight, and (B 1 ) 
the above-mentioned copolymerization resin, and/or all [ a part or ] and which consists of a kind at least, And the toner for 
electrostatic-charge image development characterized by including the binder resin of the above (1) and (2) as (3) toner resin is 
offered. 
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[0007] 

[Embodiment of the Invention] (A) which shows the toner binder resin of this invention below, and (B) ~ and (A') (B 1 ) it is the thing 
which was chosen from each resin and which consists of a kind at least. First, (A) resin consists of copolymers which consist of two or 
more sorts chosen from a cyclopentadiene polymer, a dicyclopentadiene polymer, the dihydrodicyclopentadiene polymer or the 
cyclopentadiene, the dicyclopentadiene, and the dihydrodicyclopentadiene, or such mixture. By cationic polymerization, a radical 
polymerization, thermal polymerization, anionic polymerization, ion coordination polymerization, the suspension polymerization, the 
emulsion polymerization, the polymerization that used the transition metal complex, these resin can be manufactured by removing an 
unreacted monomer and low polymerization object or a solvent with means, such as distillation, after carrying out the polymerization 
of the monomer. 

[0008] Moreover, (B) resin comes to hydrogenate all the carbon-carbon all [ a part or ] of (A) resin obtained as mentioned above. 
There is especially no limit about the approach of this hydrogenation, and a well-known approach can be used conventionally. Next, 
resin (A') is copolymerization resin obtained at least by carrying out the polymerization of a kind of monomer of a cyclopentadiene, a 
dihydrodicyclopentadiene, and a dihydrodicyclopentadiene, and other polymerization nature monomers, and is resin other 
polymerization nature monomers of whose are 80 - 10 % of the weight preferably 90 or less % of the weight. Like the aforementioned 
(A) resin, by cationic polymerization, the radical polymerization, thermal polymerization, etc., this copolymerization resin can be 
manufactured by removing an unreacted monomer and low polymerization object or a solvent with means, such as distillation, after 
carrying out the polymerization of the monomer. 

[0009] Here, as other polymerization nature monomers, the vinyl compound of ring content of a carbon number 8-13 is mentioned 
preferably, as an example of the vinyl compound of this ring content, it was chosen from alpha methyl styrene, vinyltoluene, 
isopropenyl toluene, an indene, an alkylation indene, allyl compound benzene, allyl compound toluene, tert-butyl styrene, tert-butyl 
allyl compound benzene, etc. - a kind is mentioned at least. In addition, styrene can also be used as a copolymerization monomer. 
Moreover, in addition, the olefins of the carbon numbers 2-20, such as a well-known monomer, for example, ethylene, a propylene, 
cyclopentene, a cyclohexene, 1-octene, and a pinene The polyenes of the carbon numbers 4-20, such as a butadiene, an isoprene, 
pentadiene, a limonene, and a myrcene Acrylic ester (meta), such as the methyl of an acrylic acid, ethyl, butyl, octyl, phenyl, and 
stearyl ester, (Meta) Vinyl chloride; Vinylidene-chloride; 1 ,2-dichloroethylene; Trichloroethylene; tetrachloroethylene; - vinyl 
fluoride; — vinylidene fluoride; - vinylsilane, such as halogenation vinyl, such as 1 and 2-difluoro ethylene; trifluoro ethylene; 
tetrafluoroethylene; vinyl bromide, trialkyl vinylsilane, and thoria RUKOKISHI vinylsilane, — alpha, such as a methyl vinyl ketone 
and a phenyl vinyl ketone, and beta-partial saturation ketones Furthermore, an acrylic acid, a methacrylic acid, acrylonitrile, vinyl 
acetate, a maleic acid, a maleate, a maleic anhydride, a cyclopropane and its derivative, a cyclobutane and its derivative, oxetane and 
its derivative, a tetrahydrofuran And the di thiol of the derivative, acetylene and its derivative, alpha, beta-partial saturation aldehyde, 
alpha, beta-partial saturation ester, and carbon numbers 2-10 etc. is mentioned. 

[00 1 0] Furthermore, resin (B*) comes to hydrogenate all the carbon-carbon unsaturated bonds of the copolymerization (A 1 ) resin 
obtained as mentioned above, and/or all [ a part or ]. There is especially no limit about the approach of this hydrogenation, and a well- 
known approach can be used conventionally. As toner binder resin of this invention, in these resin A styrene unit content is 90 or less 
% of the weight of dicyclopentadiene-styrene copolymerization resin, dicyclopentadiene- indene copolymerization resin, and 
dicyclopentadienes-indenes-styrene copolymerization resin (indenes: an indene, a methyl indene, etc.). Styrene : 
Dicyclopentadienes:dicyclopentadienes, such as styrene, alpha methyl styrene, vinyltoluene, and isopropenyl toluene, a 
dihydrodicyclopentadiene, etc., The resin which comes to hydrogenate all the carbon-carbon unsaturated bonds of the resin of 
dicyclopentadienes and these resin, and/or all [ a part or ] is desirable, and the above-mentioned dicyclopentadiene-styrene 
copolymerization resin and its hydrogenation object are especially suitable. 

[001 1] What has **** molecular weight in the range of 400-3000 is suitable for the toner binder resin of this invention. Moreover, the 
thing in the range whose softening temperature is 80-140 degrees C is desirable, and what is in the range which is 100-130 degrees C 
especially is suitable. Furthermore, as toner binder resin, when the bromine number before the hydrogenation of a and binder resin is 
set to c for the bromine number of binder resin, that whose value of a/c is 0.45 or less is excellent in especially blocking resistance, 
and suitable, in addition, [(iodine number of iodine number-perfect hydrogenation resin of resin concerned)/(iodine number of iodine 
number-perfect hydrogenation resin of non-hydrogenation resin) ]x this numeric value of whose is a numeric value showing the rate of 
hydrogenation given in JP,8-278658,A — substantially synonymous (since it is bromine-number = iodine number x0.630 and can 
approximate with the bromine number of perfect hydrogenation resin, and iodine number =0) with 100 (%). the contact heating 
pressure according [ such toner binder resin especially of this invention ] to a heat roll — a law - it is suitable as binder resin of a wear 
toner. Next, the toner for electrostatic-charge image development of this invention is explained. As toner resin, the toner of this 
invention is usually 70 % of the weight or more preferably 1% of the weight or more, although two or more sorts are contained and 
especially a limit does not have [ a kind or ] the content of the binder resin of this invention in toner resin in the binder resin of said 
this invention. Especially when the content of this binder resin is 70 % of the weight or more, the grindability at the time of toner 
manufacture is good. Moreover, there is a possibility that the effectiveness of this invention may not fully be demonstrated for the 
content of this binder resin at less than 1 % of the weight. 

[0012] In the toner of this invention, an elastomer can be used with the binder resin of this invention as toner resin. The rheology 
property at the time of melting improves by using this elastomer together, and offset generating temperature becomes high. As this 
elastomer, there is especially no limit, and it can choose and use the thing of arbitration out of a well-known thing conventionally. As 
this elastomer For example, nitrile rubber, ethylene propylene rubber, chloroprene rubber, silicone rubber, a fluororubber, ethylene- 
acrylic rubber, a polyester elastomer, epichlorohydrin rubber, acrylic rubber, liquid rubber, chlorinated polyethylene, butadiene rubber, 
A styrene-butadiene copolymer, natural rubber, 1, 2-polybutadiene, isobutylene isoprene rubber, chlorosulfonated polyethylene, 
poly sulfide rubber, polyurethane rubber, the styrene system TPE (thermoplastic elastomer), The olefin system TPE, the urethane 
system TPE, the ester system TPE, the polyvinyl chloride system TPE, isobutylene-isoprene-rubber graft polyethylene, a transformer 
1 , 4-polyisoprene ionomer, the natural rubber system TPE, etc. are applicable. A styrene-butadiene copolymer is especially desirable. 
[001 3] One sort of these elastomers may be used and they may be used combining two or more sorts. Moreover, when using together 
the binder resin and the above-mentioned elastomer of this invention, the content of the elastomer occupied to all toner resin has 30 or 
less desirable % of the weight. When this content exceeds 30 % of the weight, there is a possibility that the grindability at the time of 
toner manufacture may fall. Moreover, in the toner of this invention, a wax can be used with the binder resin of this invention as toner 
resin. By using this wax together, tuck-proof nature can improve further and Tm can be reduced greatly, without reducing most Tg(s). 
As this wax, there is especially no limit, and it can choose and use the thing of arbitration out of a well-known thing conventionally. 
As this wax, ** and a vegetable wax, carnauba wax, a candelilla wax, wax, beeswax, a mineral wax, a petroleum wax, paraffin wax, a 
micro crystallin wax, petrolatum, polyethylene wax, oxidization polyethylene wax, a polypropylene wax, an oxidization polypropylene 
wax, a higher-fatty-acid wax, higher-fatty-acid ester wax, carnauba wax, the Fischer Tropsch wax, etc. are suitable, for example. 
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Moreover, styrene oligomer, an amorphous Pori alpha olefin, etc. are suitably used as resin according to a wax. The Fischer Tropsch 
wax and styrene oligomer are desirable also in especially inside. 

[00 1 4] One sort of these waxes may be used and they may be used combining two or more sorts. Moreover, when using together the 
binder resin and the above-mentioned wax of this invention, the content of the wax occupied to all toner resin has 30 or less desirable 
% of the weight. If this content exceeds 30 % of the weight, Tg will fall, and there is a possibility that blocking resistance may get 
worse. A thing 140 degrees C or less has the desirable minimum fixing temperature, and especially a thing 130 degrees C or less is 
suitable for the toner of this invention. 

[0015] Moreover, well-known thermoplastics can be conventionally used together by request in the range which does not spoil the 
effectiveness of this invention. As this well-known thermoplastics, conventionally for example Polyester resin (An alcoholic 
component:) alpha, such as ethylene glycol, diethylene-glycol, triethylene glycol, propylene glycol, 1 , 4-bis(hydroxymethyl) 
cyclohexane, bisphenol A, and bisphenol A-ethylene glycol denaturation diol, 1, and 3-propylene glycol, omega-alkylene diol (C2 - 
CI 2), Hydrogenation bisphenol A, Bisphenol F, and bisphenol F-ethylene glycol denaturation diol, Bisphenol S, and bisphenol S- 
ethylene glycol denaturation diol, biphenol, and biphenol-ethylene glycol denaturation diol, A neo cutting-pliers glycol, the polyhydric 
alcohol more than trivalence, a carboxylic-acid component : Aliphatic series dicarboxylic acid, alicyclic dicarboxylic acid, aromatic 
series dicarboxylic acid, the multiple-valued carboxylic acid more than trivalence, A polystyrene, chloro polystyrene, Polly alpha- 
methyl-styrene, Polly 4-methoxy styrene, Polly 4-hydroxystyrene, and styrene-chloro styrene copolymer, a styrene-propylene 
copolymer, a styrene-vinyl chloride copolymer, a styrene-maleic-acid copolymer, A styrene-vinyl acetate copolymer, a styrene-acrylic 
ester copolymer (methyl, ethyl, butyl, octyl, FENISU ester), A styrene-methacrylic ester copolymer (methyl, ethyl, butyl, octyl, phenyl 
ester), A styrene-alpha-chloro methyl -aery late copolymer, a styrene-acrylonitrile-acrylic ester copolymer, an alpha-methyl-styrene- 
acrylic ester copolymer (methyl, ethyl, butyl, octyl, phenyl ester), An alpha-methyl-styrene-methacrylic ester copolymer (methyl, 
ethyl, butyl, octyl, phenyl ester), An alpha-methyl-styrene-alpha-chloro methyl-acrylate copolymer, an alpha-methyl-styrene- 
acrylonitrile-acrylic ester copolymer, vinyl chloride resin, rosin denaturation maleic resin, phenol resin, an epoxy resin, polyethylene 
resin, polypropylene resin, Ionomer resin, polyurethane resin, silicone resin, ketone resin, an ethylene-ethyl acrylate copolymer, 
xylene resin, polyvinyl butyral resin, etc. are mentioned. One sort of these thermoplastics may be used and it may be used combining 
two or more sorts. 

[001 6] To the toner resin used for the toner of this invention, or it, a well-known antioxidant may be conventionally added if needed in 
the range which does not spoil the effectiveness of this invention. As this well-known antioxidant, a hindered phenolic antioxidant, an 
aromatic amine system antioxidant, a hindered amine system antioxidant, a sulfide system antioxidant, an organic phosphorus system 
antioxidant, etc. can be applied, and a hindered phenolic antioxidant is conventionally desirable especially. One sort of this antioxidant 
may be used and it may be used combining two or more sorts. Furthermore, to the toner resin used for the toner of this invention, or it, 
other additives, for example, an antioxidant, anti-ozonant, an ultraviolet ray absorbent, light stabilizer, a softener, a reinforcing agent, a 
filler, a peptizing agent, a foaming agent, a foaming assistant, lubricant, an internal release agent, a flame retarder, the antistatic agent 
for a kneading lump, a coloring agent, a coupling agent, antiseptics, oderant, etc. may be added by request in the range which does not 
spoil the effectiveness of this invention. 

[001 7] The toner for electrostatic-charge image development of this invention usually contains 25 - 95 % of the weight (toner resin) of 
toner binders, 0 - 10 % of the weight of coloring agents, 0 - 70 % of the weight of magnetic powder, zero to electric charge control 
agent 1 0 weight, and 0 - 1 0 % of the weight of lubricant, and 0 - 1 .5 % of the weight of plasticizers and 0 - 1 .5% of cleaning assistants 
are further added as an external additive. As the above-mentioned coloring agent, a well-known organic system or a well-known 
inorganic system coloring agent, for example, carbon black, oxidization copper, a manganese dioxide, an ant NIMBU rack, activated 
carbon, a nonmagnetic ferrite, a magnetic ferrite, magnetite, iron black, benzidine yellow, Diarylide Yellow, KINAKU drine 
compounds, a naphthol system azo pigment, Quinacridone, rhodamine B, a phthalocyanine, a titanium white, a zinc white, etc. are 
mentioned conventionally. In addition, in a magnetic toner, when the magnetic powder itself is colored (black), use of the above- 
mentioned coloring agent is not indispensable. Moreover, as magnetic powder, well-known things, such as iron, cobalt, nickel, 
magnetite, hematite, and a ferrite, are mentioned conventionally. 0.05-1 micrometer of particle size of this magnetic powder is usually 
preferably chosen in 0. 1-0.5 micrometers. 

[001 8] An electric charge control agent is the matter which can give a forward or negative electric charge by frictional electrification. 
Furthermore, as such a thing For example, the Nigrosine base EX (the ORIENT chemical-industry company make), P-5 1 (the 
ORIENT chemical-industry company make), The copy charge PXVP435 [the Hoechst A.G. make], an alkoxy ** amine, alkylamide, a 
molybdic-acid chelate pigment, PLZ1001 (Shikoku Chemicals Corp. make), BONTORON S-22 (the ORIENT chemical-industry 
company make), BONTORON S-34 (the ORIENT chemical-industry company make), BONTORON E-81 (the ORIENT chemical- 
industry company make), BONTORON E-84 (the ORIENT chemical-industry company make), The SUPIRON black TRH (the 
Hodogaya chemical -industry company make), a thioindigo system pigment, the copy charge NXVP434, BONTORON E-89 (the 
ORIENT chemical-industry company make), Magnesium fluoride, fluoride carbon, a hydroxy acid metal complex, a dicarboxylic acid 
metal complex, an amino acid metal complex, a diketone metal complex, a diamine metal complex, an azo content benzene-benzene 
derivative frame metal complex, an azo content benzene-naphthalene derivative frame metal complex, Benzyl dimethyl- 
hexadecylammonium chloride, DESHIRU-trimethylammonium chloride, a metal complex, the Nigrosine base, Nigrosine hydronalium 
chloride, a safranine, a crystal violet, quartemary ammonium salt, an alkyl salicylic-acid metal complex, Various kinds of well-known 
things, such as a calyx allene system compound, a boron compound, fluorine-containing quartemary ammonium salt, an azo system 
metal complex, triphenylmethane dye, and dibutyltin oxide, are conventionally applicable. 

[0019] As lubricant, well-known things, such as polytetrafluoroethylene, low-molecular-weight polyolefine, a fatty acid and its metal 
salt, and an amide, are mentioned conventionally, for example. On the other hand, as a plasticizer used as an external additive, 
colloidal silica, an alumina, titanium oxide, a zinc oxide, magnesium fluoride, silicon carbide, boron carbide, titanium carbide, 
zirconium carbide, boron nitride, titanium nitride, zirconium nitride, magnetite, molybdenum disulfide, aluminum stearate, magnesium 
stearate, zinc stearate, etc. are mentioned to the non-subtlety particle and concrete target whose particle size is dozens of nm, for 
example. As for this plasticizer, hydrophobing processing may be performed with coupling agents, such as a silane system and a 
titanium system, a higher fatty acid, silicone oil, a surfactant, etc. 

[0020] Moreover, as a cleaning assistant used as an external additive, particles, such as polystyrene, polymethylmethacrylate, 
polyacrylate, poly benzoguanamine, silicone resin, polytetrafluoroethylene, polyethylene, and polypropylene, are mentioned, for 
example. There is especially no limit about the preparation approach of the toner of this invention, and a well-known approach, for 
example, the mechanical grinding method, a spray drying method, a chemistry polymerization method, wet granulation, etc. can be 
applied conventionally. In these, after the mechanical grinding method carries out the dry type blend of said toner component, carries 
out melting kneading and carries out coarse grinding after that, it is the approach of pulverizing with a jet pulverizer etc. finally and 
making it into the particle whose volume mean particle diameter it is performing a classification because of particle-size control in a 
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case, and is about 5-20 micrometers further. 

[0021] Thus, it is mixed with a carrier particle, and the prepared toner for electrostatic-charge image development is used as a 
developer for 2 component development, or is used as a developer for 1 component development by the toner independent. Here, as a 
carrier, a magnetic powder carrier, a magnetic powder resin coat carrier, a binder carrier, a glass bead, etc. are applied, for example. 
The particle size of these carriers is usually about 20-500 micrometers. As a magnetic powder carrier, mixture with carbide, such as 
nitrides, such as metallic oxides, such as an alloy with metals, such as metals, such as iron, nickel, a ferrite, magnetite, and cobalt, 
these metals, zinc, antimony, aluminum, lead, tin, a bismuth, beryllium, manganese, a selenium, a tungsten, a zirconium, and 
vanadium, or mixture, ferrous oxide, titanium oxide, and magnesium oxide, nitriding chromium, and nitriding vanadium, silicon 
carbide, and tungsten carbide, etc. is applied, for example. 

[0022] As a magnetic powder resin coat carrier, what was covered with the following resin is used by making the above-mentioned 
magnetic part particle into a core material. As covering resin For example, polyethylene, silicone resin, fluororesin, styrene resin, 
acrylic resin, styrene-acrylic resin, polyvinyl acetate, a cellulosic, maleic resin, an epoxy resin, a polyvinyl chloride, a polyvinylidene 
chloride, Pori vinyl bromide, Pori — bromination — vinylidene, a polycarbonate, polyester, polypropylene, phenol resin, polyvinyl 
alcohol, fumaric-acid ester resin, a polyacrylonitrile, polyvinyl ether, chloroprene rubber, acetal resin, ketone resin, and xylene resin — 
Butadiene rubber, a styrene-butadiene copolymer, polyurethane, etc. are use. This magnetic powder resin coat carrier may be made to 
contain a conductive particle (carbon black, conductive metallic oxide, metal fine particles), an inorganic filler (a silica, silicon nitride, 
boron nitride, an alumina, a zirconia, silicon carbide, boron carbide, titanium oxide, clay, talc, glass fiber), the electric charge control 
agent of said instantiation, etc. if needed. The resin covering thickness to a carrier core material has desirable about 0. 1 -5 micrometers. 
It is used for them to the toner for electrostatic-charge image development of this invention by base materials (OHP films, such as 
paper and polyester etc.), being imprinted and established. As an establishing method, although heating fixing (SURF fixing, 

fixing by the heat version, oven fusing, infrared lamp fixing, etc.), contact heating pressure fixing, flash plate fixing, solvent fixing, 
etc. are applicable, for example, contact heating pressure fixing with a heat roll is desirable. 

[0023] Although the toner of this invention is applicable also as a toner of which type of magnetic 1 component development, 
magnetic 2 component development, nonmagnetic 1 component development, nonmagnetic 2 component development, and liquid 
development, it is advantageous to be used as magnetic 1 component development, magnetic 2 component development, and an object 
for nonmagnetic 1 component development. The toner of this invention is applicable to the various development approaches. For 
example, the magnetic brush development approach, the cascade development approach, the approach using the conductive magnetism 
toner indicated by the U.S. Pat. No. 3909258 specification, The approach using the high resistance magnetism toner indicated by 
JP,53-31136,A, The approach indicated by JP,54-42I21,A, the 55-18656 official report, the 54-43027 official report, etc., The fur 
brush development approach, the powder cloud method, the impression developing-negatives method, The micro toning method, the 
contact developing-negatives method, the touchdown developing-negatives method, the MAGUNE dynamic developing-negatives 
method, The jumping developing-negatives method, the FEED (Floating Electrode Effect Development) developing-negatives 
method, FMT (Fine Micro Toning System) It is applicable to the developing-negatives method, the NSP (Non Magnetic Single 
Component Development Process) developing-negatives method, etc. 

[0024] The toner of this invention is applicable to any [ of corona electrical charging (a corotron type, scorotron type, etc.) and contact 
electrifications (an electrification roll type, electrification brush type, etc.) ] machine. Moreover, although an approach without a 
cleaning process, the blade method, the fur brush method, the magnetic brush method, the roller cleaning method, etc. are applicable, 
an approach without the blade method and a cleaning process is desirable. Next, as for the toner of this invention, it is desirable to be 
able to apply to both an organic electrophotography photo conductor (a laminating mold, monolayer mold) and an inorganic photo 
conductor (an amorphous silicon, amorphous selenium, and selenium system photo conductor, germanium system photo conductor), 
and to apply to an organic electrophotography photo conductor and the inorganic photo conductor using an amorphous silicon 
especially, furthermore, as for the toner of this invention, [ applicable to both (1) reversal development process and a forward 
development process ] (2) [ applicable to any printing machine of (3) monochrome applicable to any toner of forward electrification 
and negative electrification, and a color ] (4) - it is applicable to (5) copying machines applicable to both an analog printing machine 
and a digital printing press, printers (a laser beam printer, liquid crystal shutter printer, etc.), facsimile, and these compound machines 
~ etc. - it has the description. 
[0025] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited at all by these examples. 
In addition, the softening temperature (Tm) of each resin, the bromine number, average molecular weight, the ring content, and die 
rate of ring hydrogenation were measured according to the following approach. 

(1) Softening temperature (Tm) 

JIS Based on K.-2207, it measured with the ring and ball method. 

(2) Bromine number JIS It measured based on K-2605. 

(3) By the mean-moiecular-weight gel-permeation-chromatography (GPC) method, the number average molecular weight and weight 
average molecular weight of polystyrene conversion were measured. 

(4) It analyzed by the ring content infrared absorption spectrometry method. The solvent used the carbon disulfide and it carried out 
the quantum from the absorbance in wave number 700cm- 1 . 

(5) It computed by rate (%) of rate ring hydrogenation of ring hydrogenation =[l-(ring content of ring content / non-hydrogenation 
resin of hydrogenation resin)] xlOO. 

[0026] Resin A (softening temperature: 1 16 degrees C, bromine-number: 1 15g/100g) was obtained by teaching dicyclopentadiene 640g 
and xylene 160g to the 121. autoclave of synthetic examples, and removing an unreacted object and low polymerization object and a 
xylene from the polymer solution which was made to react for 45 minutes 260 degrees C under nitrogen-gas-atmosphere mind, and 
was obtained by distillation. Resin AlOOg, methylcyclohexane lOOg, and 3g (product made from JGC Chemistry "N-l 13") of nickel 
catalysts are taught to the 500ml autoclave equipped with the agitator. A hydrogenation reaction (50 kg/cm2 and G, 250 degrees C, 2 
hours) is performed, and a reactant is cooled. Drawing, After filtering and removing a catalyst, distillation removes a solvent, and it is 
hydrogenation resin A (softening temperature: bromine-number](it expresses with a/c below):0.043] of the bromine number / non- 
hydrogenation resin of 1 12 degrees C, bromine-number:5g/100g, and hydrogenation resin was obtained.). 

[0027] Resin B (softening temperature: 97 degrees C, bromine-number: 135g/100g) was obtained by teaching dicyclopentadiene 220g, 
styrene 144g, indene 36g, and toluene 40g to the 211. autoclave of synthetic examples, and removing an unreacted object and low 
polymerization object from the polymer solution which was made to react 275 degrees C under nitrogen-gas-atmosphere mind for 3 
hours, and was obtained by distillation. To the 500ml autoclave equipped with the agitator, they are resin B80g, cyclohexane 80g, and 
a nickel catalyst (product "N-l 13" made from JGC Chemistry 2g is taught). The hydrogenation reaction (150 kg/cm2 and G, 300 
degrees C, 2 hours) was performed, the reactant was cooled, drawing and after filtering and removing a catalyst, distillation removed 
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the solvent and hydrogenation resin B (softening temperature: 104 degrees C, bromine-number:5g/100g, a/c:0.037) was obtained. 
[0028] Resin C (softening temperature: 97 degrees C, bromine-number: 1 48g/100g, (number-average-molecular-weight Mn):400) was 
obtained by teaching dicyclopentadiene 368g, styrene 21g, indene 1 lg, and toluene 40g to the 311. autoclave of synthetic examples, 
and removing an unreacted object and low polymerization object from the polymer solution which was made to react 275 degrees C 
under nitrogen-gas-atmosphere mind for 3 hours, and was obtained by distillation. To the 500ml autoclave equipped with the agitator, 
they are resin C80g, cyclohexane 80g, and a nickel catalyst (product "N-l 13" made from JGC Chemistry 2g is taught). The 
hydrogenation reaction (150 kg/cm2 and G, 300 degrees C, 2 hours) was performed, the reactant was cooled, drawing and after 
filtering and removing a catalyst, distillation removed the solvent and hydrogenation resin C (softening temperature: 105 degrees C, 
bromine-number:3.2gl00g, a/c:0.022) was obtained. 

[0029] C5 fraction obtained by synthetic example 4 naphtha cracking was heated at 150 degrees C for 3 hours, after changing into a 
dicyclopentadiene the cyclopentadiene contained in a distilled part, distillation removed ****** and the crude dicyclopentadiene in 
which a dicyclopentadiene is contained 75% of the weight or more was obtained. Obtained crude dicyclopentadiene 800g and 30g 
(Oriental C C eye company make: C3 1-1 A) of palladium system tablet-like hydrogenation catalysts were taught to the autoclave made 
from 21. stainless steel, it stirred by -G the reaction temperature of 50 degrees C, and 10kg/cm2 of hydrogen pressure for 12 hours, and 
the hydrogenation reaction was performed. Filtration removed the catalyst and the fraction D (2 % of the weight, an unknown 
component: 81 % of the weight, a dicyclopentadiene: pentanes: 10 % of the weight, 9 and 10-dihydrodi cyclopentadiene : 0.1 or less % 
of the weight, a tetrahydro dicyclopentadiene : 7 % of the weight and the above-mentioned presentation gas chromatography analysis 
decision) which uses 9 and a 10-dihydrodicyclopentadiene as a principal component by distillation was obtained. 
[0030] The synthetic example 5 naphtha-cracking oil was distilled in the 40 steps of Oldershaw mold distilling column, and the 
fraction E (styrene + alpha-methyl -styrene + vinyltoluene: determine the above-mentioned presentation by gas chromatography 
analysis 10 % of the weight, dicyclopentadiene: 5 % of the weight, indene:30 % of the weight, and methyl indene: 16% of the weight) 
which used the indene of 50-65 degrees C of boiling points and lOmmHg and the methyl indene as the principal component was 
obtained. 

[0031] Fraction D310g, indene 58g, and dicyclopentadiene 33g were added to 11. 4 opening flask which attached synthetic example 6 
agitator, the RIBIHHI cooling pipe, and the thermometer. 6.6g (30 % of the weight of boron-trifluoride contents) of boron-trifluoride 
phenol complex compound catalysts and toluene lOg mixed liquor were dropped at this over about 20 minutes under nitrogen-gas- 
atmosphere mind using the syringe, stirring. Stirring was performed for further 3 hours, keeping a reactor internal temperature at 60 
degrees C. The sodium-hydroxide water solution was added to the obtained reaction mixed solution, and rinsing was performed after 
decomposing a catalyst. Resin F(softening temperature: 1 04-degree-C, bromine-number:60g/100g, number-average-molecular- 
weight:430)130g was obtained by distilling an organic layer and removing an unreacted object and low polymerization object. 
[0032] Powder-like A1C13 2.6g and xylene 40g is stirred under nitrogen-gas-atmosphere mind at the slurry regime in 11. 4 opening 
flask which attached synthetic example 7 agitator, the RIBIHHI cooling pipe, the thermometer, and the dropping funnel, and it heated 
so that it might become 50 degrees C. The dropping funnel was used, and it was dropped at it, having covered [ fraction Dl 70g, 
fraction E80g, and JISHIKURO pentane diene 33g ] it over this for about 30 minutes. Stirring was performed for further 4 hours, 
keeping a reactor internal temperature at 50 degrees C. The methanol was added to the obtained reaction mixed solution, and rinsing 
was performed after decomposing a catalyst. Resin G(softening temperature: 105-degree-C, bromine-number:66g/100g, number- 
average-molecular-weight:450)80g was obtained by distilling an organic layer and removing an unreacted object and low 
polymerization object and a methanol. 

[0033] Fraction D64g and fraction E284g were added to 11. 4 opening flask which attached synthetic example 8 agitator, the RIBIHHI 
cooling pipe, and the thermometer. It was dropped at it under nitrogen-gas-atmosphere mind using the syringe, having applied [ 4.4g 
(30 % of the weight of boron-trifluoride contents) of complex compound catalysts of a boron-trifluoride phenol, and / xylene 20g ] 
them to this for about 20 minutes, stirring. Stirring was performed for further 2 hours, keeping a reactor internal temperature at 60 
degrees C. The sodium-hydroxide water solution was added to the obtained reaction mixed solution, and rinsing was performed after 
decomposing a catalyst. Resin H(softening temperature: 122-degree-C, bromine-number:44g/100g, number-average-molecular- 
weight:480)160g was obtained by distilling an organic layer and removing an unreacted object and low polymerization object and a 
xylene. 

[0034] 1 and 2-dihydrodicyclopentadiene 68g, indene 58g, dicyclopentadiene 33g, and toluene 94g were added to 11. 4 opening flask 
which attached synthetic example 9 agitator, the RIBIHHI cooling pipe, and the thermometer. It was dropped at it under nitrogen-gas- 
atmosphere mind using the syringe, having applied [ of the boron-trifluoride phenol ] it to this by about 20 between (30 % of the 
weight of boron-trifluoride contents) (6.6g), stirring. Stirring was performed for further 3 hours, keeping a reaction internal 
temperature at 60 degrees C. The sodium-hydroxide water solution was added to the obtained reaction mixed solution, and rinsing was 
performed after decomposing a catalyst. Resin I(softening temperature: 1 00-degree-C, bromine-number:65g/100g, number-average- 
molecular- weight:440)l lOg was obtained by distilling an organic layer and removing an unreacted object and low polymerization 
object. 

[0035] To the 1011. autoclave of synthetic examples, as a solvent, xylene 140g was taught, and mixture (dicyclopentadiene 68. 8g and 
styrene 390g) was added over 2 hours under nitrogen-gas-atmosphere mind, heating and stirring to 260 degrees C. It is temperature as 
it is and the reaction was performed for 400 more minutes. Resin J (the weight ratio of a styrene unit / dicyclopentadiene (DCPD) unit 
= 85/15, number-average-molecular-weight:760, softening temperature: 1 02 degree C, bromine-number: 3 5g/100g) was obtained by 
removing an unreacted object and low polymerization object from the obtained polymer solution by distillation. 
[0036] Xylene 140g was taught as a solvent to the 1111. autoclave of synthetic examples, and mixture (dicyclopentadiene 22. 9g and 
styrene 435. 8g) was added over 2 hours under nitrogen-gas-atmosphere mind, heating and stirring to 260 degrees C. It is temperature 
as it is and the reaction was performed for 800 more minutes. Resin K (the weight ratio of a styrene unit / DCPD unit = 95/5, number- 
average-molecular-weight:770, softening temperature: 104 degree C, bromine-number: 18g/100g) was obtained by removing an 
unreacted object and low polymerization object from the obtained polymer solution by distillation. Moreover, 3.0g of Pd-alumina 
catalysts containing resin K250g, cyclohexane 250g, and 0.5% of the weight of Pd is taught to a 1 1. autoclave. The hydrogenation 
reaction was performed for 30 minutes at -G and the temperature of 1 50 degrees C 30kg/cm2 of hydrogen pressure force, the reactant 
was cooled, drawing and after filtering and removing a catalyst, distillation removed the solvent and hydrogenation resin K-2 
(softening temperature: degrees C [ 106 ], bromine-number:! lg/lOOg, a/c:0.61) was obtained. 

[0037] Resin L (softening temperature: 108 degrees C, bromine-number: 84g/100g) was obtained by teaching dicyclopentadiene 280g 
and isoprene 120g to the 1211. autoclave of synthetic examples, and removing an unreacted object and low polymerization object from 
-G and the polymer solution which was made to react for 4 hours and was obtained 260 degrees C by distillation the pressure of 
10kg/cm2 under nitrogen-gas-atmosphere mind. Resin LlOOg, cyclohexane lOOg, and 3g (product made from JGC Chemistry "N- 
1 13M") of nickel catalysts are taught to the 500ml autoclave equipped with the agitator. The hydrogenation reaction (60 kg/cm2 and 
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G, 200 degrees C, 3 hours) was performed, the reactant was cooled, drawing and after filtering and removing a catalyst, distillation 
removed the solvent and hydrogenation resin L (softening temperature: 1 13 degrees C, the bromine numbers 1.5g/100g, a/c:0.01 8) was 
obtained. 

[0038] Resin M (softening temperature: 1 10 degrees C, bromine-number:74g/100g) was obtained by teaching dicyclopentadiene 280g 
and 1 ,3-pentadiene 1 20g to the 1311. autoclave of synthetic examples, and removing an unreacted object and low polymerization 
object from -G and the polymer solution which was made to react for 4 hours and was obtained 260 degrees C by distillation the 
pressure of 10kg/cm2 under nitrogen-gas-atmosphere mind. Resin MIOOg, cyclohexane lOOg, and 3g (product made from JGC 
Chemistry "N-l 13M") of nickel catalysts are taught to the 500ml autoclave equipped with the agitator. The hydrogenation reaction (60 
kg/cm2 and G, 200 degrees C, 3 hours) was performed, the reactant was cooled, drawing and after filtering and removing a catalyst, 
distillation removed the solvent and hydrogenation resin M (softening temperature: 109 degrees C, the bromine numbers 1.6g/100g, 
a/c:0.022) was obtained. 

[0039] Xylene 272g was taught to the 1411. autoclave of synthetic examples, and mixture (dicyclopentadiene 170g and styrene 170g) 
was added over 2 hours under nitrogen-gas-atmosphere mind, heating and stirring to 260 degrees C. It is temperature as it is and the 
reaction was performed for 140 more minutes. Resin Q (a styrene unit / DCPD unit-weight ratio: 50/50, number-average-molecular- 
weight:610, softening temperature: 92 degree C, bromine-number:60g/100g, ring content:44 % of the weight) was obtained by 
removing an unreacted object and low polymerization object from the obtained polymer solution by distillation. Resin Q250g, 3.0g 
[ of nickel -diatom earth catalysts ], and cyclohexane 25 Og was taught to the II. autoclave, and the hydrogenation reaction was 
performed at -G and the temperature of 230 degrees C 50kg/cm2 of hydrogen pressure force for 8 hours. The reactant was cooled, 
drawing and after filtering and removing a catalyst, distillation removed the solvent and hydrogenation resin Q (softening temperature: 
125 degrees C, the bromine numbers 2.2g/100g, a/c:0.037, ring content:2.9 % of the weight, rate:of ring hydrogenation93%) was 
obtained. 

[0040] Xylene 228g was taught to the 1511. autoclave of synthetic examples, and mixture (dicyclopentadiene 190g and styrene 190g) 
was added over 2 hours under nitrogen-gas-atmosphere mind, heating and stirring to 260 degrees C. It is temperature as it is and the 
reaction was performed for further 4 hours. Resin U (a styrene unit / DCPD unit- weight ratio: 50/50, number-average-molecular- 
weight:690, softening temperature: 1 10 degree C, bromine-number :62g/100g, ring content:46 % of the weight) was obtained by 
removing an unreacted object and low polymerization object from the obtained polymer solution by distillation. Resin U250g, 3.0g 
[ of nickel-diatom earth catalysts ], and cyclohexane 250g was taught to the 11. autoclave, and the hydrogenation reaction was 
performed at -G and the temperature of 230 degrees C 40kg/cm2 of hydrogen pressure force for 5 hours, hydrogenation resin U 
(softening temperature: 125 degrees C, bromine-number:4.4g/100g, a/c:0.071, ring content:24 % of the weight, rate:[ of ring 
hydrogenation ]48%) The reactant was cooled, and distillation removed the solvent and it obtained, after filtering and removing a 
catalyst, drawing and. 

[0041] 200g (a gas chromatography analysis result, a polymerization possible component: 2.5 % of the weight of 45 % of the weight : 
indenes) of fractions of 140 degrees C of first drops and 200 degree C of **** which carry out a byproduction by steam cracking of 
naphtha was taught, under stirring, keeping temperature at 10 degrees C, for 30 minutes was required and 0.8g of boron-trifluoride- 
ether complexes was dropped at the 500ml flask equipped with synthetic example 16 thermometer and the agitator. Stirring was 
succeedingly continued at the same temperature after dropping termination for 4.5 hours. After adding the sodium-hydroxide water 
solution to the obtained reaction mixed liquor and rinsing after catalyst removal, Resin Y (softening temperature: 1 18 degrees C, 
bromine numbers 20g/100g) was obtained by stoving. 

A1C13 1.3g and 20ml of xylenes were taught to the autoclave made from stainless steel of 1711. of synthetic examples, under stirring, 
keeping a reactor internal temperature at 60 degrees C, from the proof-pressure cylinder, for about 20 minutes was required and 
mixture (150g of aliphatic hydrocarbon fractions of 25-100 degrees C of boiling points and xylene 50g in steam cracking of naphtha) 
was dropped. Stirring was succeedingly continued at the same temperature after dropping termination for 3 hours. The methanol was 
added to the obtained reaction mixed liquor, and after decomposing and rinsing a catalyst, Resin Z (softening temperature: 103 degrees 
C, n umber-average-molecular- weight:480) was obtained by stoving. 

[0042] After kneading and cooling with a lab PURASUTO mill with an internal temperature [ after mixing each raw material 
component by the combination presentation shown in examples 1 -26 and the example 1 of a comparison - the 4 1 st table ] of 1 20 
degrees C, coarse grinding was carried out using the feather mill. Subsequently, after the jet mill ground, the toner particle with a 
volume mean particle diameter of 10 micrometers was obtained by classifying with an air-current classifier. Under the present 
circumstances, the above-mentioned kneading object was fixed to the amount of supply of 2.0kg/hour, and grinding pressure force it is 
weak to the volume mean particle diameter of 10 micrometers was measured by accommodation of the grinding pressure force. The 
toner for electrostatic-charge image phenomena was obtained by adding the titania particle [Idemitsu Kosan make and Idemitsu 
titania] 0.5 weight section, and mixing with a Henschel mixer to the obtained toner particle 100 weight section. When evaluating this 
toner as a toner for 2 component development methods, the Idemitsu carrier [an Idemitsu Kosan: polyethylene coat carrier] was used as 
a carrier. In addition, the toner particle and the toner were evaluated according to the following point. A result is shown in the 2nd 
table. 

[0043] (1) Preservation stability (blocking resistance) 

After putting lOg of toner particles into the 100ml beaker and holding in a 50-degree C thermostat for 24 hours, the state of 
aggregation was evaluated in accordance with the following criteria. 
O : condensation and binding are not seen at all. 

O : although slight condensation is seen, act as a delump by shaking a beaker lightly, and regain a fluidity. 

x: It condensed, the copying machine ("5039" by Fuji Xerox) of delump impossible (2) low-temperature fixable (the minimum fixing 
temperature) one and offset-proof nature marketing was converted, and it considered as the testing machine for the minimum fixing 
temperature and an offset generating thermometry. The converting point is as follows. 

- The product made from an amorphous silicon was used for the photo conductor at the time of forward electrification toner 
evaluation, and it used the organic electrophotography photo conductor at the time of negative electrification toner evaluation. 

- Temperature of the heat roll section of the fixing section was made adjustable, and temperature of the fixing section was made 
measurable. 

- Photo conductor surface potential and magnet roller bias potential were made adjustable. 

The minimum fixing temperature and offset generating temperature were measured using this testing machine. 
[0044] (3) Toner productivity (grindability) 

In the process which grinds the toner particle which carried out coarse grinding with the feather mill with a jet mill, the grinding 
pressure force was measured and the grindability was evaluated in accordance with the following criteria. 

O : the grinding pressure force is 3.5kg/cm2. Following O: The grinding pressure force is 3.5kg/cm2. It is 4.5kg/cm2 above. Following 
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x: The grinding pressure force is 4.5kg/cm2. It is (4) glass **** (Tg) above. 

About the glass transition temperature of a toner, it is JIS. Based on K-7121, the midpoint glass transition temperature in second 
heating was measured. 
[0045] 
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[0047] [Notes] 

Elastomer: Styrene-butadiene resins (softening temperature: 145 degrees C, Tg:53 degree C), made in Goodyear "priorite S-5B" 
Wax S: The Fischer Tropsch wax (downward melting point: 1 17 degrees C, C38 - C93 component content), the product made from 
SAZORU "Para Flint CI 05" 

Wax T: The Fischer Tropsch wax (downward melting point: 1 12 degrees C, C28 - C90 component content), the product made from 
SAZORU "Para Flint HI" 

Other resin V: Polyester resin (softening temperature: 1 10 degrees C, acid-number:5.0 mgKOH/g) 

Other resin W: Styrene-butyl acrylate copolymerization resin (a styrene unit / butyl acrylate unit weight ratio = 75/25, weight average 
molecular weight 1 10000, Tg:58 degree C) 

An electric charge control agent and "BONTORON S-34" (chromium content metal color) CCA: By the ORIENT chemical-industry 
company 

Carbon black and "MA- 100" CB: By Mitsubishi Chemical 

[0048] 
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113 
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17 

65 

O 
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© 

18 

66 

© 

129 

210 < 
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19 

67 
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116 

210 < 

© 

m 

20 

64 

o 

123 

200 
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21 

65 

© 

122 

210 < 

© 


22 

67 

@ 

131 

210 < 

O 


23 

65 

o 

124 

210 < 

© 


24 

66 

© 

126 

210 < 

© 


25 

65 

o 

126 

205 

© 


26 

64 

© 

122 

200 

© 

it 

1 

66 

o 

143 

210 < 

© 

2 

64 

© 

141 

210 < 

X 

3 

63 

X 

137 

210 < 

© 


4 

65 

X 

131 

210 < 

© 


[0050] 

[Effect of the Invention] The toner binder resin for electrostatic-charge image development of this invention is binder resin of the toner 
used in order to develop the electrostatic latent image formed in a xerography, an electrostatic recording method, an electrostatic 
printing method, etc., and can give the toner excellent in low-temperature fixable one, blocking resistance, tuck-proof nature, a toner 
grindability, etc. 

[Translation done.] 
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x>S0^b Fo^>^a^>^j;x>0^ft< 4— « 

(3) ht-ffiJiiUt, ±fe(l), (2)<D'U> 
[0 00 7] 


fcHW* 1 1 -52 6 1 4 
4 
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5H^S : 7 6 0 . Wtjfi : 1 0 2XJ. MMM : 3 5 g/ 

1 0 0 g ) 

[0036] ^^KW 1 1 

i y * b a,*- b ^ i>-7immt Ut+^U> 1 4 0 

L^^6^V^a^>^^x>2 2.9 g£X^U>4 3 

5.8 goM^*2mr&ict>tc-?xmmotc. z<d&& 

(DUBX, S6«C8 0 0#BKJ£*fToft:. »^>ti/cS 

£C<tC£j;^ W9§K Wfl/>»tt/DCPD*tt<0 
S«Jt= 9 5/5, f&^fl^S : 7 7 0 , Wfcj* : 1 
0 4°C. ftXfli : 1 8 g/ 1 0 0 g) ^f#/c 0 *^ 1 

y ^ b;u^-b^u-^cc«fltK2 5 0 g, v^o^* 

■y>2 5 0 gRO'0.511%©P d tfiWr*P d -7 
;^tMi3.0g^±^ *ilK3 0kg/cm J 

• g. ski 5 o # ct3 o^ra**assn5it^TC\ s 

0 6°C, AXB : lU/100g, a/c : 0.6 1 ) 
[0037] ^fiSW 1 2 

1 y bJl/*- b^ u-^CC^>'^C3^>^> ? ^>2 8 
0 g , V y'\y> 1 2 0 g £{±i£*K ^SHaT, E 
^10 kg/cm 1 • G, 2 6 0'C, 4^fffil5lS3iiT 


1 


(9) 


15 


10 


20 


: 8 4 g/ 1 0 0 g ) «#«*«*.fc5 
OO-'J'J'Wl-t-^^^iSSLlOOg, '> 

K r N - 1 1 3 M J ) 3 g fcttii*. *»516 (60k 
g/cm J • G, 200-C. 3B#lffl) *fft». fflWH* 

^jg^^b-CTKWIL (WbH: 1 1 3-C. ** 
Hl.5g/10 0g. a/c :0.0 18) 
[00 3 8] £«W 1 3 

Og 1 3 — 4>*S>*>1 2 0g*tti&#< S3** 
ffl»T. E^10kg/cm' G. 260'C. 4^ 

HOT. **iE : 7 4 g/ 1 0 0 g ) 

5 0 0 5 y 'J » b I" * U^-^KttlBM 1 
00 g, ->*ti'Mr-9->l 00 g, 
{fci£ Oft) $J TN- 1 1 3MJ ) 3 g £tti£#. 
tE (6 0 kg/cm' -G. 2 0 0-C. 3KHB) *tf 

ft] jRSKiO^iH^'t***' 18 ** (iSWk - : 1 
0 9-C. Ifil.6g/10 0g. a/c : 0.0 22) 

[0039] 1 4 

^^O'OJ^l^ 1 7 0 g 1 7 0 g©& 

^*.2«FHfct>fc-»-C8Mllbfc. 

J:rj fil^J4lSKJ:^ir4Ci(C 

0/5 0. : 6 1 0 . *{t& : 9 2 -C. * 

*fl : 6 0 g/ 1 0 0 g . = 4 4*«%) 

*fffc. 1 9 f I-**- b *U-?K> «*»Q2 5 0 
g -°. y ^jl,-WV?±J*«3.0g. 5/*0^+*> 
25 0g4ttii*. ^^SOkg/cm 1 • G. S 

S2 3 o -c-c 8 «m**asftisit;*fTtt fc. m.tfM* 

J; 0^*1**1^ *3M»liiQ (<Wk * : 125 ° C - * 
i?»2.2g/l 0 0g. a/c : 0.0 3 7. 
» : 2 . 9 »S%. 5f : 9 3 %) t»*t. 
[0040] 1 5 

1 >J v b )l>*~ h^U--/K+^U>2 2 8 g£(±& 
#. g^SfflmT. 2 6 0-C*riBfcU MfLft** 
y>>^a^>$^i>190gtX^U>l 9 0g»S 

3&K4»#iBi5J£*tTtt^fc. fie>nfc*^{*?s?SJ; 

0* (MRU (**U><Mfc/DCPD#(&S«lfc: 5 0 


1 1 -526 1 4 

16 

/5 0 SfcW^f-fi -690. ftffoS : 1 1 0 *C. M 
jBffi : 6 2 g/1 0 0 g. 5?#3RSW* : 4 6Mfi%) 
1 «;» hJU*-hfl'-*K. t»liiU250 

g -W^-^^v^±W«3.0g. 

250g*ttii*. 7KsSE^»4 0 kg/cm' -G.il 
S2 3 0 "C-C 5 «m*3R»ftlSJ6*tta o tc. Rlfcft* 

J:9W**»£1/C*»1MIU UMbS: 12 5-C. H 
jR«:4.4g/10 0g. a/c:0.0 7 1,» 
: 2 4SS%. 35*»*tt* :A 8%) »fc. 
[004 1 ] 1 6 

asit. «#ss*flis.fc5 o o 5 y y v hw^xa 

«:. ^ 7 -y©x^-Af5^*>fcB^Sfi]ai4 

o °c. **s 2 o o -c©g# a-^h^ws*. ■ 

•^pjklS^: 4 5**%: >^>2.5**%) 200 
«*fti&*. SfT, «K*10WC«*«t#6. ^7 

TO*. «T»T«. PICiM-C5l*«*4.5l*IB»» 

zmmLtc. #6hfcsaa^*K*aift^ b y ^* 
mmY 1 1 a-c. ^*«2 o */ 1 o o 

g) 


^fiS^l 7 


1 ij „ h;KDXf > U^S*- b * U-^KA 1 C 1 , 
1 3 g. +->U>2 0 5 'J 'J ? hJU*tt&#. »f^F. 

0 -C(D(II)»^<k**a^ 150gt*^>50gi 

<ma®zm&i' v rat^rts* e o -etc 

*Sj2 0#IS£gb-tTSTl/*:. SiT^T 

ftUfc©*>. ttrtMMlKAO. ««HZ («C<t-s.: 103 
'C ^^I^FS : 4 8 0 ) /c. 
[0042] mm® I ~2 OR^Jt^ l ~4 

h = ;v-c©» L fc© % . miife»^«-C^-r S c t ic J: 

o wm-vm®. lonmcovi- -ti^fifc. C<D 

40 fg ±IBMi«i^ ; £«*&«2-0kg/a#iai^H^L/. 

e*<owbk «fc d . («m«at4a loumtas^a 
©»E**ice^te. tt^nfch^-s^i o osase 


— T) 0.5 


^ '\>->a.)i'i +"y— 


50 


jfvva-Ftt'j^tffl^ w. by- e^- 


(10) 


17 
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[00441 (3) h^-4Mtt (»f«) 
O^W.Skj/cm' 6Ui4.5 kg/cm 


[0 0 4 3] (1) *#£«tt (W^O»+>ytt) 

i o o 5 <j , 0 
n, 5o-c©tafi«*-c2 4^ra^bfc©^. s*« 

B& felT©«E*»K^ >»« b fc. 

^<D^«(S±^^^^^3 9J^ 10 *\^ 4 . 5kg/cffi »^ 


(4) 1ir>7tt®. (Ttr) 

h*-©*f9*WW». J I S K-7121K* 
[0 04 51 



[0046] 


[312] 


20 


-52614 



[0047] ca) , /Jsi _,.. . 

45'C. Tg:53'C). ^F^-ttS^^ 
=j J y S - 5 B J 

A : 117-C, C 3 8 ~C 9 3 - 
$J r;«? 'J > h C 1 0 5 j 

jft: 1 12'C, C 2 8 ~C 9 0 - "^'/-JUt 

flswnv : *y*^*«w ( ^ t -- : 1 1 0 c - " 


30 


/2 5 WH««W«1 10000, Tg : 5 8'C) 

n>S-34J (*aA£«£WS***> 

CB : * * . =»t*tt* TMA- 1 0 

0J 

[0 04 8] 
[*3] 


ftSl^ 1 1 -526 1 4 
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[0 049] 
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(13) ®m¥* 1 1 -52 6 1 4 
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